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abstract: Transmission electron microscopy was used to elucidate the structural anatomy of the male repro¬ 
ductive system of Pratylenchus penetrans. The male gonad has an elongated telogonic testis with a single row 
of spermatogonia in the germinal zone. The spermatogonia increase in size to spermatocytes in the growth zone. 
The spermatocytes then undergo meiosis to form spermatids. Synaptonemal complexes in the spermatocytes 
signify the pachytene stage of the first meiotic division. Spermatids are characterized by an abundance of fibrous 
bodies surrounding prominent electron-opaque spheroid nuclei. Spermatids in the proximal region of the seminal 
vesicle are transformed to spermatozoa as they accumulate in the seminal vesicle. During this process, filopodia 
decrease in number, residual bodies are lost, and sperm nuclei become irregularly shaped and surrounded by 
mitochondria and fibrous bodies. Spheroid spermatozoa retain a modified morphology with large sectors of 
flocculent cytoplasm devoid of cellular organelles. The electron-transparent region of the sperm extends into a 
pseudopod that controls the crawling form of motility that is typical of the spermatozoa of many nematode 
species. Seminal fluid produced by cells of the vas deferens accumulates and appears to cause aggregation of 
sperm within the seminal vesicle. Sperm morphology in the spermatheca of female specimens is similar to that 
in the vas deferens of the male. 
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The feeding habits and pathogenicity of Pra¬ 
tylenchus penetrans and related species of the 
lesion nematode have been well documented 
(Dropkin, 1989; Townshend and Stobbs, 1981; 
Townshend et al., 1989; Zunke and Institut fur 
den Wissenschaftlichen Film, 1988; Zunke, 
1990a, b). Previous light-microscopic studies 
have provided a basis for understanding game- 
togenesis, embryogenesis, and postembryoge- 
nesis in several species of Pratylenchus, includ¬ 
ing P. penetrans (Roman and Hirschmann, 
1969; Roman and Triantaphyllou, 1969). Elec¬ 
tron microscopic studies have depicted the 
structure of the male copulatory organs of P. 
penetrans (Wen and Chen, 1976; Mai et al., 
1977; Bird and Bird, 1991) and spermatogenesis 
and sperm morphology in the cyst nematodes 
Globodera rostochiensis (Wollenweber, 1923) 
Behrens, 1975, G. virginiae (Miller and Gray, 
1968) Behrens, 1975, Heterodera schachtii 
Schmidt, 1871, and H. avenae Wollenweber, 
1924 (Shepherd et al., 1973). To identify new 
phylogenetic characters in the Heteroderinae, the 
fine structure of Verutus volvingentis was com¬ 
pared with that of Meloidodera floridensis. The 
study compared sperm size, distribution of filo¬ 
podia, condition of chromatin after insemina¬ 


tion, and persistence of fibrous bodies (Cares 
and Baldwin, 1994a). In Ekphymatodera tho- 
masoni, the sperm originated from germ cells 
connected to a central rachis (Cares and Bald¬ 
win, 1994b). This character was shared with 
Globodera but not with other Heteroderinae. Fi¬ 
brous bodies were abundant in spermatids but 
did not persist in sperm of Ekphymatodera as 
they did in sperm of Meloidodera and Verutus 
(Cares and Baldwin, 1994a, b). 

In a recent review, Scott (1996) emphasized 
that nematode sperm did not contain actin or 
myosin. This observation could account for the 
crawling motility of spermatozoa. The review 
summarized that locomotion of nematode sperm 
appeared to depend on a simple cytoskeleton 
consisting of small, basic sperm-specific pro¬ 
teins that were designated as major sperm pro¬ 
teins (MSP). The MSP were synthesized in sper¬ 
matocytes and assembled in cytoplasmic para- 
crystalline arrays or fibrous bodies. After mei¬ 
osis, fibrous bodies segregated into the 
cytoplasm of developing spermatids. After sper¬ 
matid budding or separation from the residual 
body, the fibrous bodies disassembled and the 
MSP were released into the cytoplasm where 
they were maintained in an unpolymerized state. 
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epithelium (GE). Most cells show prominent nuclei (N) with enclosed fragments of synaptonemal complexes 
(SC) that join 2 paired homologous chromosomes at pachytene stage of meiosis. Membrane invaginations 
(CyE) of gonad epithelium partially fill the spaces between the spermatocytes, cu = cuticle; EOA — 
electron-opaque accumulation; Nu = nucleolus; sm = somatic muscle. Scale bar — 1.0 pm. 
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